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Improving Building Performance

with Envelope Technologies

Moderator
* Melissa Voss Lapsa, Oak Ridge National Lab (ORNL)

Speakers

= Simon Pallin, ORNL

= Stacy Lambright, Hunter Douglas

= Laverne Dalgleish, Air Barrier Association of America
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Building Envelope: 5.81 Quads

The commercial building envelope is the primary
determinant of the amount of energy required to heat, cool,
and ventilate a building

Table 2. Primary Energy Consumption Attributable to Fenestration and Building Envelope Components in 2010

(Quad 5}5
e,
Residential Commercial

Building Component - - - §
Heating Cooling Heating Cooling

Roofs 1.00

Walls 1.54 0.34
Foundation 1.17 -0.22
Infiltration 2.26 0.59
Windows [Conduction) 2.06 0.03
Windows [Solar Heat Gain) -0.66 114

Source: Qffice of Energy Efficiency and Renewable Energy 20115, Office of Energy Efficiency and Renewable Energy 20114,
Office of Energy Efficiency and Renewable Energy 2011e; Office of Energy Efficiency ond Renewable Energy 2011g
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Barriers Identified for Envelope Technologies

Cost: uncertainties, high first costs, ROI
hurdles

Supply issues: product fragility, availability,
volume

Installation issues: workforce training,
complex systems, quality control

Decision culture: resistance to new
nroducts, risk averse, code minimum culture

nformation gap: real world case studies,
data on long-term performance,
communicating effectively

Better
Buildings’
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Building Envelope Technology Research Team

Connecting Better Buildings partners with
advanced building envelope technology solutions

v Technology verification studies
v’ Specification documents

v Case studies and fact sheets
v’ Calculators and analytic tools

Melissa Lapsa, M.B.A. Simon Pallin, Ph.D. Mahabir Bhandari, Ph.D. Caroline Hazard, M.S.

Building Envelope Building Envelope Building Envelope Building Envelope
Technical Team Lead Technical Lead Tech Team Support Tech Team Support
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A Unique and Diverse Team

Industry
Experts
BTO

BTO CBI/HIT

Emerging
Tech
Envelope

Tech

= Demonstration of high performance envelope
technologies and solutions

= Comprised of Better Buildings Partners and
representatives from the design community, including
A&E firms
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Join the Team!

Members
(includes: Building Owners/Mgrs, Property Managers, A&E, Construction/ Installers)

« Adams 12 « MA Dept of Energy Resources
* Allegheny County Community College More

* Arlington Initiative to Rethink Energy Newmark Grubb Knight Frank

AIRE Parkway Schools
» Brevard County School Board ok RE| Co-0p

* Clark Atlanta University ok SABEY Data Centers
* Cook County Bureau of Asset Mgmt e Schmidt

« Emory University * SlIM?

+ exp US Services, Inc. - Smart Building Strategies LLC

« Green Dinosaur Inc. « TN Office of Energy Programs

* HOK « Tishman Spever

* Hersha Hospitality Mgmt « Turner Construction Company

* |nstituto Superior de Engenharia do « US Army Corps of Engineers
Porto e 72Z€r0

* Legacy Health

8
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http://www.adams12.org/
https://www.ccac.edu/
https://environment.arlingtonva.us/energy/
http://www.edline.net/pages/Brevard_County_Schools
http://www.cau.edu/
https://www.cookcountyil.gov/agency/bureau-asset-management-4
http://www.emory.edu/home/index.html
http://www.exp.com/en/home
http://www.greendinosaur.org/
http://www.hok.com/
http://www.hhmhospitality.com/
http://www.isep.ipp.pt/
http://www.lhs.org/
http://www.mass.gov/eea/grants-and-tech-assistance/guidance-technical-assistance/agencies-and-divisions/doer/
http://www.ngkf.com/
https://www.parkwayschools.net/
https://www.rei.com/
http://sabey.com/
https://sim2inc.com/
http://www.smartbuildingstrategies.com/
http://www.tn.gov/environment/section/energy
http://www.tishmanspeyer.com/
http://www.turnerconstruction.com/
http://www.usace.army.mil/

Join the Team!

9

Friends
(Includes: Researchers, Academics, Trade Associations, Energy Service
Providers, Manufacturers, Subject Matter Experts)

Air Barrier Assoc of America
American Institute of Architects
AppleBlossom Energy, Inc.
Argonne Nat'l Lab

Association for Enerqgy Affordability
BA ConsulT

BROAD U.S.A. Inc.

Building Commissioning Assoc
Building Envelope Materials (BEM)
Covestro LLC

Dow

Dunsky Energy Consulting

EIFS Industry Members Association

Guardian Glass

Humann Building Solutions

ICF

KUPU

NanoPore

National Fenestration Rating Council

Northwest Energy Efficiency Alliance
NRG Insulated Block

Owens Corning

QuadLock

Renovate by Berkowitz

Rmax Operating, LLC

Sustainability Consultants LLC
UNIFRAX

USG Corporation

FBetter
@ Buildings
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http://www.airbarrier.org/
https://www.aia.org/
http://www.airbarrier.org/
http://www.anl.gov/
http://aea.us.org/
http://www.b-consult.org/
http://broadusa.com/
http://www.bcxa.org/
http://www.covestro.com/
http://www.dow.com/
http://www.eima.com/
https://www.guardian.com/en/index.html
http://humannbuildingsolutions.com/
https://www.icf.com/
http://www.kupuhawaii.org/sustainability/
http://www.nanopore.com/
http://www.nfrc.org/
http://neea.org/initiatives/commercial/commercial-window-attachments
https://www.owenscorning.com/
http://www.quadlock.com/
http://www.rbbwindow.com/
https://www.rmax.com/
http://www.unifrax.com/
https://www.usg.com/content/usgcom/en.html

What does the Envelope Team do?

Stakeholder
Engagement

Build
Awareness

Document
and Validate
RERIIS

Technical
Resources

10

Recruit Team members among BBA partners and representatives
from the design community

Collaborate to advancing investment in envelope technologies with
team discussions, webinars, and participation in market studies

Prime the market by strengthening building owners/manager’s
understanding of envelope technologies

Conduct envelope technology demonstrations
Provide guidance and tech assistance for envelope projects

Prepare site M&V plans for technology demonstrations

Document results and produce case studies and/or guidance for
use in training, codes and/or standards

Online resources: Windows, Wallls, Roofs

Specifications, guidance, case studies, fact sheets, etc.
addressing market barriers and assist advancement of envelope

technologies

Better
Buildings’
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Current R&D Efforts

» Building Enclosure
Commissioning

= Benefits and Costs Study

= EXxploration of new enclosure
performance metric

= Examination of Airtightness
Requirements

= Landscape Study
= Sampling of air leakage rates

11
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Building Envelope Market Potential

ENERGY | i BUILDING TECHNOLOGIES OFFICE

U.S. Primary Energy Consumption
98 Quadrillion Btu

Transportation Buildings-
28% Residential
23%

Buildings

41% . .
° - Commercial Buildings

Buildings-

Commercial [ Lighting

Indus;crlal 19% Space Heating
31% Space Cooling

Ventilation

20%

Refrigeration
Electronics
Water Heating
Computers
Cooking

- Other

20%
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Building Envelope Market Potential

Primary Energy Consumption for Commercial Buildings in 2010

21% 20%

9%

Lighting Space Heating M Space Cooling M Ventilation Refrigeration
Electronics Water Heating Computers Other
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Building Envelope Market Potential

Primary Energy Consumption Attributable to Fenestration and Building
Envelope Components for Commercial Buildings in 2010 (Quads)

0.41
0.93

In total = 5.81 Quads
(5.81:10'° Btu)

0.58

Roofs WEIS B Foundation
m [nfiltration Windows (conduction) Windows (solar)

Better Buildings®
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Building Envelope Market Potential

Primary Energy Consumption Attributable to Fenestration and Building
Envelope Components for Commercial Buildings in 2010 (Quads)

209 million tons of coal ~ 1000 million barrels of oil

WEHS

H [nfiltration Windows (conduction) Windows (solar)
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What is the Building Envelope?
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZo7zX5OPMAhXIPT4KHYLNAfcQjRwIBw&url=http://fieldlines.net/?attachment_id%3D113&bvm=bv.122129774,d.cWw&psig=AFQjCNGC1uZMNh7bZTsVsSwOI4PkPNT_Qw&ust=1463666312161944
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZo7zX5OPMAhXIPT4KHYLNAfcQjRwIBw&url=http://fieldlines.net/?attachment_id%3D113&bvm=bv.122129774,d.cWw&psig=AFQjCNGC1uZMNh7bZTsVsSwOI4PkPNT_Qw&ust=1463666312161944
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZo7zX5OPMAhXIPT4KHYLNAfcQjRwIBw&url=http://fieldlines.net/?attachment_id%3D113&bvm=bv.122129774,d.cWw&psig=AFQjCNGC1uZMNh7bZTsVsSwOI4PkPNT_Qw&ust=1463666312161944
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://greenbabyguide.com/2010/06/24/green-victory-i-hung-my-laundry-to-dry/&psig=AFQjCNHL1SHguxgxXufUakFDQoH-7cZphA&ust=1463666638953122
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4o_GC4ePMAhXCbj4KHaQGDdwQjRwIBw&url=http://www.robbinsheating.com/commercial-hvac&psig=AFQjCNG-gSIWopRsti-GbnJbVmMIZoxCYg&ust=1463665482136765
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjR75jf4-PMAhWFcD4KHZcoD-0QjRwIBw&url=http://www.monman.com/hvac-equipment&psig=AFQjCNG-gSIWopRsti-GbnJbVmMIZoxCYg&ust=1463665482136765
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiloOiK5OPMAhVDaT4KHRHlBNYQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/alliance/technology-solution/space-conditioning&bvm=bv.122129774,d.cWw&psig=AFQjCNG-gSIWopRsti-GbnJbVmMIZoxCYg&ust=1463665482136765

What is the Building Envelope?

« Water Resistive Barrier

‘ External Interface
« Air Barrier B et [ Finish
* Thermal Resistance > /" —Finish
¢ Vapor Barrier A #Z ’—/ ///‘¥ Internal Interface
. Light \ : -
Micro R
* Noise Sl 1 o2 77 Loads
« (Structural Performance) X7 EvirRe
L . Enclosure\/ ,’

J. Straube

(I. Samuelson) - {

’ r Buildings®
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=1RBx8mdp1moU4M&tbnid=rfOuasd4fBu5-M:&ved=0CAUQjRw&url=http://www.fuktsakerhet.se/sv/delar/vaggar/utfackning/fukttekn/fuktkallor/Sidor/default.aspx&ei=cj2GU66sJYHt8AXI7YHQBw&bvm=bv.67720277,d.aWw&psig=AFQjCNF61Dzju8byyErrD1VCURUBTR39Hw&ust=1401392841481115

What is the Building Envelope?
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivt4PLrt_MAhVDRyYKHWSfBJwQjRwIBw&url=http://www.paroc.se/losningar-och-produkter/losningar/vaggar/prefabricerad-yttervagg?sc_lang%3Dsv-SE&psig=AFQjCNHdvLTCwC43NiQ3M4A-adgyBx0R7A&ust=1463514512973474
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWwM6Cr9_MAhVI2yYKHf4mCiAQjRwIBw&url=http://paroc.se/losningar-och-produkter/losningar/tak/laglutande-tak-barande-plat?sc_lang%3Dsv-SE&bvm=bv.122129774,d.eWE&psig=AFQjCNGpTOcGZYJoYGNdsrXaMxCT3Za9sg&ust=1463514628118412
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGoP6DsN_MAhXDOCYKHdcRAA0QjRwIBw&url=http://www.baubay.de/pvc-roof-window-skylight-premium-white.html&bvm=bv.122129774,d.eWE&psig=AFQjCNHLaJVjGDlo0fuB_MwbtrebBViKmQ&ust=1463514891940332
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGvI6frt_MAhVC7iYKHWG_A4YQjRwIBw&url=http://christianstudents.info/in-first-place/&psig=AFQjCNGNpZnf86njWpLtM3ekI6eIpeZa-Q&ust=1463514399859831

Importance of Continuous Control Layers?

272227
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N

System Overlap

Penetrations
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjurJXj6ObMAhVJET4KHW2bA30QjRwIBw&url=http://www.alumniroofing.com/roof-systems&bvm=bv.122448493,d.cWw&psig=AFQjCNGGfacTEze6P0rihi_PSmjTKl5aIA&ust=1463770653635520
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjU8pu96ObMAhWD2D4KHRwxDh0QjRwIBw&url=http://rooftopmokrov.blogspot.com/2015/08/carrier-roof-top-units.html&bvm=bv.122448493,d.cWw&psig=AFQjCNGpxycn9WuxXIRVNYg7v06RaLDY6Q&ust=1463770547993766
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjym_X79ubMAhXKNj4KHVGMBggQjRwIBw&url=https://www.youtube.com/watch?v%3D7hpeFZudYy8&bvm=bv.122448493,d.cWw&psig=AFQjCNFTzi_aTF0uIUxJvMMcAXYBFt5VKQ&ust=1463774429619556
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjK27rK9ubMAhUBbj4KHRA9A94QjRwIBw&url=http://www.paroc.com/solutions-and-products/solutions/air-tightening/air-and-moisture-tightness?sc_lang%3Den&bvm=bv.122448493,d.cWw&psig=AFQjCNGpc6ruaKgcvGGY-CLpU_fhBz6c7Q&ust=1463774338382203
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-8Jz_-ObMAhXGPz4KHW9iB1MQjRwIBw&url=http://haywarddesignbuild.com/walls-double-walls/&bvm=bv.122448493,d.cWw&psig=AFQjCNHwd-sVv-UUkpWqRucNr56KD7GmMA&ust=1463774991888760
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiRl5iW5ebMAhXCwj4KHeY6BuYQjRwIBw&url=http://72.52.177.79/index.php/en/Waterproof-Air-Barriers-Details/stoguard-waterproof-air-barrier-frame-construction/menu-id-359.html&bvm=bv.122448493,d.cWw&psig=AFQjCNFA7qLR-cSofSFrFDkuBU00JE0opQ&ust=1463769686609734

Importance of Continuous Control Layers?

http://www.masonrysystems.orq/

Open Cladding >
Wall control layers e

J. Lstiburek

ey T

%5 Exchange

Roof control layers
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http://www.masonrysystems.org/

Importance of Continuous Control Layers?

r; ner l Better Buildings’
%o Exchgange SUMMIT



Constructed as Designed
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Constructed as Designed
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Constructed as Designed

Field Study - Airtightness of 12 Identical Buildings .

Factors that influence airtightness

* Construction design

* Floor area / Volume

* Penetration / Installations
 Material properties
[ «  Workmanship ]

r; ner l Better Buildings’
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Constructed as Designed

A .
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Better Buildings®
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Building Envelope Performance vs. Energy Demand

Primary Energy Consumption Attributable to Fenestration and Building
Envelope Components for Commercial Buildings in 2010 (Quads)

0.41

Roofs
M Infiltration

A Cooling Demand

0.93

Air |nfiltration

75 80 85 90

0.58 Outside Temperature

Walls B Foundation
Windows (conduction) Windows (solar)

Heating Demand ¥ '

TemperatureSet-points 40 Wl
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Building Envelope Performance vs. Energy Demand

Cooling Demand

Building Envelope
Thermal Resistance

Q
«'\,
2
R a0

Outside Temperature

< i } i I i >

60 65 80 85 90
Outside Temperature
r-20
*?®
Q
>

Heating Demand Temperature SEEPGIRGS NNy DI W
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Building Envelope Performance vs. Energy Demand

Cooling Demand

Building Envelope
Thermal Resistance

Q
o
29
_ A0
Outside Temperature
> : : : : | >
60 65 80 85 90
Outside Temperature
r-20
=
Q
«S
Heating Demand — ya WA \ N %
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Building Envelope Performance vs. Energy Deman

Cooling Demasrd Building Envelope
Thermal Resistance
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Interior Heat Load

Better Buildings
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Building Envelope Performance vs. Energy Demand

Interior Heat Load
* Solar loads walls and roofs
e Solar loads transmitted
through windows
e Light fixtures
* Electronics
* Computers :
e Air conditioning systems 90
* People
* Equipment

Outside Temperature
- i }

60 65

What if we can reduce the loads?
Or even better, dispose of them on the
demand?




Building Envelope Performance vs. Energy Deman

Cooling Demasrd Building Envelope
Thermal Resistance
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Interior Heat Load

Better Buildings
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Thank You

Simon Pallin, PhD
pallinsb@ornl.gov

Visit our website:
www.ornl.gov/buildings

Follow us on Twitter:
@ORNLDbuildings

A
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# Attachments Energy Rating Council

Maximizing Building Performance with
Window Attachments

2018 Energy Exchange & Better Buildings Summit
August 23, 2018
Stacy Lambright, Hunter Douglas

Attachments Energy Rating Counci

35



BB AERC Agenda

 Window attachments background

* Energy savings and other benefits of window attachments
— Case studies

e AERC Overview

— Commercial program development
— Audience feedback

Attachments Energy Rating Counci 36



WINDOW ATTACHMENTS BACKGROUND



Attachments Energy Rating Council 38



B AERC What are window attachments?

Storm Windows/ Secondary

Glazing Systems Awnings

» —
i ==

= Exterior Exterior
Roller Shutters Roller Shades

l W
S i
e ¥ 3 - il 2 o
s E gy ViR, ! E
s L ‘,1‘_’7 o

. I TN Lw s
|

Attachments Energy Rating Council 39



Attachments Energy Rating Council

AERC What are window attachments?

Location Interior or exterior

Operation Manual, motorized, or automated

Design scenarios New construction or retrofit

Residential & Commercial Detached single-family and multi-family residential
Small commercial buildings, large apartment buildings, dormitories,

nursing homes, assisted living facilities

Federally owned buildings (military housing, barracks, dormitories,
and Veterans Administrations cares facilities)

Historic buildings

Large commercial and industrial buildings

Attachments Energy Rating Council




Attachments Energy Rating Council

AERC

ENERGY SAVINGS

Attachments Energy Rating Council

41



-AERC Savings Opportunity

Windows make up 34% of a commercial
building’s heating and cooling energy

Attachments Energy Rating Counci 42



E Attachments Energy Rating Council

How many of you are currently using window
attachments to address energy savings and
occupant comfort?

43



‘AERC How can window attachments save energy?

e Attachments can help manage
solar heat gain, air leakage,
daylight, and glare

v
o

* Can reduce energy use from:
— HVAC

- = e [ aia o §
— Lighting = .~

Attachments Energy Rating Council 44



BB AERC Beyond Energy

* Improved occupant
experience and productivity
— Thermal comfort
— Daylight access
— Glare reduction
— Maintain views

Attachments Energy Rating Council 45



NRG Systems (wind turbine systems company)

AERC Hinesburg, VT Case Study?

 Manually operated horizontal blinds combined with reflective
ceiling and wall designs and photocontrols to adjust lighting

* 20 -30% savings on electric lighting energy use
— Higher savings if blinds were automated
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AERC Cambridge, MA Case Study?

Genzyme (biotechnology company)

* Automated daylight-redirecting blinds help
save over 45% of electric lighting energy
use

Z Z Lighting power and exterior daylight during an average
_ % weekday in September
&
7 e Perimeter fixtures Interior fixtures
—— |istalled LPD = == Exterior daylight availability
0.80 6000
— o
35 0.70 -+ ; | <000 E
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= - 4000
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2 0.40 | J / \ 3000 ®
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2 \ - 2000 2
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Hour of the day
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# AERC New York City Case Study3

1 floor in LEED Gold large office building

 Automated interior roller shades and LED lighting

* 79% energy savings
— 14% attributable to optimized automated shades

3:09 PM DST 6:09 PM DST 6:39 PM DST 7:09 PM DST
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# AERC Provo, UT Case Study*

GSA Building

* Highly insulating storm window retrofit
— Additional 3 glazing layers

* 34 -41% building heating load reduction
during winter months
— Estimated 9-year payback

* Occupants reported improved thermal

comfort — reduced or eliminated use of
personal portable space heaters

Attachments Energy Rating Council 49



B AERC California Office Case Study?

Sacramento Municipal Utility District Call Center and Office

* Access to quality views, reduced glare, improved ventilation,
and daylight showed improvements in:
— Worker productivity and focus
— Physical and mental health
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Attachments Energy Rating Council

Value to Building Owners and Managers

* Energy savings
— Decreased HVAC and lighting load
* Improved occupant satisfaction

— Fewer complaints
— Better occupancy and retention

e Automated attachments

— Synergy across building systems (HVAC,
lighting, attachments)

— Self-managing
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AERC

AERC OVERVIEW
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‘AERC Attachments Energy Rating Council (AERC)

AERC is an independent, public
interest organization whose
mission is to provide consumers
with credible, relevant, and
comparable information about
window attachments and their
performance.

AERC members include:

* Public Interest Groups

* National Labs

* Commercial Labs

* Product Manufacturers

* Component Manufacturers
* Utilities
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 Window attachments can save energy
— Many consumers are unaware of their energy-saving capability

 Consumers have no way to compare the energy performance
of attachments

* Energy Efficiency program managers also benefit from ratings
and energy performance information
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BB AERC Residential Certification Program

e Launched in March 2018

 Products rated for:
— U-factor
— Solar Heat Gain Coefficient

— Visual Transmittance PERFORMANCE

— Air Leakage (as applicable)

— Annual Energy Performance
e Cold climate (Minneapolis)

 Warm climate (Houston)

Attachments Energy Rating Council 55



Attachments Energy Rating Council

AERC

ENERGY
IMPROVEMENT

Look for the Label |

Your resource for energy efficient

window products

LOOK FOR THE ENERGY IMPROVEMENT LABEL

Energy Rated. Added Comfort.

Did you know that window attachments - such as blinds, shades and shutters - can help you sav)
only that, energy efficient window attachments make it easier for you to control the temperature o

added comfort.

RESOURCES ABOUT US

e — L)

Residential Product Label and Website

PRODUCT SEARCH ENERGY RATING LABEL WINDOW ATTACHMENTS GUIDE

Save energy and make your home more comfortable.

Window attachments products with this label-such as
blinds, shades, shutters and storm windows-can help you do both.

Seeing the AERC Energy Improvement label
on a window attachment product means

it will help you save energy and make your
home more comfortable. This label also
allows you compare energy improvement
across different product types in order to
select the best one for your home.

n help keep
climates and
s label helps

Cool
Climate
If you tend to turn on the heat

more throughout the year, be sure
to look at the COOL CLIMATE RATING.

Warm S
Climate -0
P

If you tend to use your

air conditioning more throughout
the year, then take a look at the
‘WARM CLIMATE RATING.

= 3 & COOL CLIMATE RATING

ﬁ ENERGY
IMPROVEMENT
AERC

RATING

96,. <

ONOIMPROVEMENT

MAX IMPROVEMENT 110

STORM WINDOW MAX

:g: WARM CLIMATE RATING

48/55 <

ONOIMPROVEMENT MAX IMPROVEMENT 110

\ %mmmmm \

To find your state’s climate zone or leamn more, visit:

AERCEnergyRating.org

ABRC 1234 RATNGS ARE
ovERa
DOUBLE PAMNE, CLEAR GLASS WINDOW. ABRC DOES NOT REFRESENT OR GUARANTEE Il
AMY FESPECT THAT THE CONSUMER WILL BXPERIBICE ENERGY SAVNGS. SEE WESSTE
FOR ADDMIONAL RATING CRITERIA DETALS.

umber indicates
's energy ratil

number i
m energ

In some cases, you may see “Not
applicable for energy savings”

listed instead of a rating number.

This means that the product is not
recommended for energy improvement
In that particular climate.

ENERGY RATED. ADDED COMFORT.

Want to learn more? Visit www.AERCEnergyRating.org
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B AERC Commercial Program Development

 AERC developing commercial certification program

* |dentifying stakeholder needs (different from residential)

— Product ratings

* Energy performance (0-100)

* Thermal comfort

* Glare

* Daylight
— Energy modeling best practices for project-specific performance
— Product selection guidance

— Level of detail
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# AERC Audience Feedback

* How do you currently make decisions
about window attachments?
— What information would make that process
easier?
 What benefits have you had related to
windows and attachments?

* Any other comments or suggestions for
AERC?
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# Attachments Energy Rating Council

THANK YOU!

HunterDouglas &%

Stacy Lambright
Energy Efficiency Product Manager
Hunter Douglas

stacy.lambright@hunterdouglas.com

info@aercnet.org

Attachments Energy Rating Council
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AERC Sources

1. Heschong Mahone Group (2011). NYSERDA Daylighting Case Studies: NRG Systems, Hinesburg, VT.
New York State Energy Research & Development Authority report.
https://www.trcsolutions.com/writable/images/NYSERDA-Daylighting-NRG-Case-Study.pdf

2.  Heschong Mahone Group (2011). NYSERDA Daylighting Case Studies: Genzyme, Cambridge, MA.
New York State Energy Research & Development Authority report.
https://www.trcsolutions.com/writable/images/NYSERDA-Daylighting-Genzyme-Case-Study.pdf

3. Lee, E.S., etal. (2017). Demonstration of Energy Efficient Retrofits for Lighting and Daylighting in
New York City Office Buildings. Ernest Orlando Lawrence Berkeley National Laboratory report.
https://windows.lbl.gov/publications/demonstration-energy-efficient-retrofits-lighting-and-
daylighting-new-york-city-office

4. Curcija, C., Goudey, H., Mitchell, R. & Dickerhoff, E. (2013). Highly Insulating Window Panel
Attachment Retrofit. Ernest Orlando Lawrence Berkeley National Laboratory report.
https://www.gsa.gov/cdnstatic/HiR _Panel FullReport 6-13-13 508.pdf

5. Heschong Mahone Group (2003). Windows and Offices: A Study of Office Worker Performance and
the Indoor Environment. California Energy Commission report.
https://www.trcsolutions.com/writable/images/CEC-Windows-Offices-Report.pdf
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Where does air leak?

Anywhere it wants!
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Makes a building operate
properly!

o Reduces air infiltration and exfiltration — saves
energy/money
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Makes a building operate
properly!

o Reduces air infiltration and exfiltration — saves
energy/money

o 10% to 40% savings of the building envelope energy
requirements
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o Can manage moisture in the envelope - liquid and vapor
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o Increases occupant comfort
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o Makes fibrous insulation work as intended

1.1.;[":1/. ’ - “Air'Barrier Association ofAmgm ,[ |

23



air harrier

abaa

association of

america

Installed R-Value (°F x ft.2 x h/BTU)

i \F 4 4

2 4 Air Barrier Technologies
k » “\ \ ' : g

T

Makes a building operate
properly!
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Data measuredfor Fiberglassinsulation
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Graph 1: Wind Washing Effect on Thermal Insulation Performance
Source: Impact of Airflow on the Thermal Performance of Various Residential Wall Systems utilizing a calibrated hot box, Thermal Envelopes VI/ Heat Transfer in Walls - Principles
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o Improves performance of windows
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o Buildings can withstand sever weather events
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o Makes fibrous insulation work as intended
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Graph 1: Wind Washing Effect on Thermal Insulation Performance
Source: Impact of Airflow on the Thermal Performance of Various Residential Wall Systems utilizing a calibrated hot box, Thermal Envelopes VI/ Heat Transfer in Walls - Principles
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Transmission path in real building

/ \ Transmission via ceiling
Airborne

Sound o ———— Transmission

Source through wall

3 Transmission via floor

Objective is sound insulation for
occupants (system performance)

= described by Apparent Sound
B Transmission Class (ASTCO)
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Graph 1: Wind Washing Effect on Thermal Insulation Performance
Source: Impact of Airflow on the Thermal Performance of Various Residential Wall Systems utilizing a calibrated hot box, Thermal Envelopes VI/ Heat Transfer in Walls - Principles
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Mr. Laverne Dalgleish
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Collaboration: the Envelope Tech Team

Engage and support Members In efforts to
accelerate adoption of building envelope technologies

= Build awareness with

guidance and information on
’k’ envelope technology solutions
‘ = Conduct envelope technology

verification studies

= Offer technical assistance for
envelope projects

EEEEEEEEEEEE

Better u.s.
Buildings’ ENERGY



Check out the Envelope Tech Team Web Resources

: Better =¥ fin
= Topic Areas ¢ Buildings’ a
= \Windows

Alliance Home Sectors Partners Solutions Resources Newsroom Get Involved Join
m Wal I S Better Buildings Initiative » Better Buildings Alliance » Building Envelope
Technology Solution: Building Envelope

The building envelope, which includes the walls, windows, roof, and foundation, forms the
primary thermal barrier between the interior and exterior environments. With envelope

= Roofs
; m y technologies accounting for approximately 30% of the primary energy consumed in
. R e S O l l r‘ : e S 1 - 3 residential and commercial buildings, it plays a key role in determining levels of comfort,
:'t o { . - natural lighting, ventilation, and how much energy is required to heat and cool a building.

Members of the Envelope Technologies Solutions Team collaborate with DOE's national

laboratories to deploy high performance envelope design solutions for space conditioning

[ ] C aS e Stu d I e S ' It::r:z:)zc.:n and to facilitate the construction of durable and high performing envelope
= Calculators
= Design Guides

Windows

= Fact Sheets e
= Toolkits -
= _..and more...

https://betterbuildingsinitiative.energy.gov/alliance/
- technology-solution/building-envelope

Better U.S. DEPARTMENT OF

Buildings ENERGY




Join the Envelope Tech Research Team!

Email: lapsamv@ornl.gov

Building  architects Subject

Building Managers .4 ENgineers atter
owners T

Sl Experts

Installers/
Manufacturers Builders

Energy Service

. Researchers
Providers

4 _ )
Engage in R&D:
« Addressing airtightness requirements

\- Investigating Building Enclosure Performance Metric )

Better To join, email Melissa Lapsa: lapsamv@ornl.gov

Buildings’
U5 DEPARTWENT OF E‘IERS'Wg
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mailto:lapsamv@ornl.gov

Thank you!

Moderator
» Melissa Voss Lapsa, ORNL, lapsamv@ornl.gov
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